Isolation of Oil-Degrading Bacteria and Their Application to Bioaugmentation by 高松, 邦明
   
               
    Isolation of Oil-Degrading Bacteria and Their  
Application to Bioaugmentation 
 
 くにあき  たかまつ  
                              Kuniaki Takamatsu 
 
Abstract 
 
We have isolated three alkane-utilizing bacteria, strains No. 2, No. 5 and No. 10, 
from oil-contaminated soil. Enrichment cultures were performed in media 
containing fuel oil as the major carbon source. These strains could grow on alkanes 
as the sole carbon source and the chain-length of alkane that utilized by the strains 
were different from each other. The sequences of the 16S ribosomal RNA gene of 
strains No. 2, No. 5 and No. 10 indicated phylogenetic positions of the strains within 
the genus Novosphingobium, Pseudomonas and Rhodococcus, respectively. The 
three strains were therefore designated Novosphingobium sp. No. 2, Pseudomonas 
sp. No. 5 and Rhodococcus sp. No. 10, respectively. For specific identification of the 
strains, oligonucleotide primers based on 16S-23S intergenic spacer region were 
designed. The strains could also be determined quantitatively by PCR with the 
specific primers and most probable number (MPN) method. Laboratory test of 
bioremediation revealed that strains No. 2, No. 5 and No. 10 could decrease total 
petroleum hydrocarbons contained in soil and terminal restriction fragment length 
polymorphism (T-RFLP) analysis was effective for monitoring of microbes in soil. 
The three strains were confirmed by METI and MOE that they conformed to 
“Microbes Bioremediation Utilization Guideline” published by the government. The 
three strains were applied to bioremediation of oil-contaminated field and 
purification was successfully completed.  
In addition, we isolated a biosurfactant-producing bacterium No.1 from 
oil-contaminated soil. The sequences of the 16S ribosomal RNA gene of No.1 
indicated phylogenetic position of genus Pseudomonas. Strain No.1 was therefore 
designated as Pseudomonas sp. No.1.  Strain No.1 and three oil-degrading bacteria 
( No.2, No.5 and No.10 ) were simultaneously applied to bioremediation of 
oil-contaminated soil. As a result it was revealed that No.1 and three bacteria could 
be successfully applied to decrease total petroleum hydrocarbons in soil, oil slick 
and smell.  
 
 
